Trend analysis is one of the most commonly used tools for detecting changes in climatic and hydrologic time series. Attempts are devoted to the study of seasonal climatology in Syria, including information on the level of rainfall at various climatic stations in Syria for the period 1991-2009. Wet (from October to May) and dry (June to September) seasonal precipitation are obtained from surface observations. There are numbers of statistical tests that exist to assess the significance of trends in time series. However, the existence of positive autocorrelation in the data increases the probability of detecting trends when actually none exist, and vice versa. Most of the recent studies about climate change suggest that the behavior of some of the climatological variables has already changed and will continue to change towards increasing or decreasing magnitudes and frequencies, depending on the type of variable. Increased rainfall and following floods are expected in some regions while other regions will experience smaller rainfall and longer droughts, meaning water scarcity.
Introduction
Climate change is viewed as liable to increase runoff in the higher latitude regions because of increased precipitation on the other hand flood frequencies are expected to change also in some locations and the severity of drought events could increase as a result of those changes in both precipitation and evaporation. In all these considerations 'the issue' then becomes the effect of global warming and its impacts on the environment and water resources in particular. Precipitation is one of the most important variables for climate and hydro-meteorology. Changes in precipitation pattern may lead to floods, droughts, loss of biodiversity and agricultural productivity. Subsequently, the spatial and temporal trends of precipitation results are important for climate analyst and water resources planner. Precipitation has changed worldwide during the last decades mainly due to climate variability. Climate change studies have demonstrated that the land-surface precipitation shows an increase of 0.5-1% per decade DOI: 10.1515 DOI: 10. /sspjce-2018 in most of the Northern Hemisphere mid and high latitudes, and annual average of regional precipitation increased 7-12% for the areas in 30-85° N and by about 2% for the areas 0°-55° S over the 20th century [1] . Many researchers have given a great deal of attention to the potential impacts of climatic change and variability in several fields at international level. Only some of them have investigated the rainfall variability in Syria. For instance, Endo et al. [2] investigated trends in extreme precipitation using almost the entire network of stations in Southeast Asia. Almazroui et al. [3 & 4] gave insight into the recent, past and present climate as well as climate change in the Arabian Peninsula, in particular over Syria. The Middle East countries, including those on the Arabian Peninsula, are characterized by large variations in their climatic conditions, and these variations can be significant within a single country [5 & 6] . Some studies in Iran have examined the changes in meteorological variables. In contrary their results showed that there was no statistically significant climate variability or only slightly decreasing trend in annual precipitation in Iran [7 & 8] . Almost no study is devoted to rainfalls trend or climate variability and its impact to water resources (to the best authors' knowledge) in Syria. Rainfall is a critical meteorological parameter and needs to be measured and evaluated accurately; many applications of rainfall data can be studied in depth through knowledge of the actual distribution of rainfall. Additionally, the amount of rainfall received over an area is an important factor in assessing the amount of water available to meet the various demands of agriculture, industry, and other human activities [9] . This paper investigates rainfall trends over all Syria. Data for evaluation were obtained from Aleppo University in Syria with collaboration of Ministry of Agriculture and Agrarian Reform and Meteorological Center in Syria. The evaluated period is from 1991 to 2009.
Study area and methodology
Syria, with its area 185,180 km² is situated in the Middle East (Figure 1 ), bordering the Mediterranean Sea between Turkey and Lebanon. Terrain is narrow coastal plain with a twofold mountain belt in the west; large, semiarid and desert plateau to the east. Climate is mostly deserted; it has hot, dry, sunny summers (from June to August) and mild, rainy winters (December to February) along coast.
It is important to evaluate how climate has varied and changed in the past. The monthly mean historical rainfall and temperature data can be mapped to show the baseline climate and seasonality by month, for specific years, and for rainfall and temperature. The climate of the study area significantly affects deductions under which it is divided into two divisions:
• Mediterranean climate in the coastal zone and adjacent areas • Dry climate in the inland. The Mediterranean climate is characterized by hot, dry summers and cold winter rains with the presence of the two transitional periods which are fall and spring. Dry climate is characterized by a minimum of cold precipitation in winter, when temperatures drop below zero, and vice versa very hot summers, and contributing in mountain areas with highlands temperatures are mild and summers on the basis of the altitude. Rainfall is usually from September to May each year, on the western side of the mountains are observed occasional snowfall. Unevenness in precipitation between the coasts with inland areas can be distinguished in three areas:
• Areas on the high seas, torrential rains of up to cumulated 1200 mm/year • Inland areas adjacent to coastal areas where the rainfall decreases to around 250 mm / year and rises up to 550 mm / year in the north and north-east • Desert regions, representing about 60% of the country where the of rainfall rate is not more than 150 mm / year.
The region of Syria is faced with the challenges posed by growing populations, lack of international agreements on transboundary water resources, poor water management, with growing risks of climate change. The paper is devoted to rainfall analyses of the selected rain gauge stations. The trend analysis in the stations was done based on Mann Kendall nonparametric test. In the Mann Kendall trend test, the null hypothesis H0 of the trend test is that there is no trend and the data are random and independent; alternate hypothesis H1 is that a trend is present in the time series. If number of data n ≥ 10, the test statistic can be approximated using normal distribution and the normalized test statistic Z can then be computed [10 & 11] . In a two-tailed test, |Z| > Z1-α/2 indicates that the null hypothesis has been rejected with α being the significance level of the test. For this study, significance levels of 0.05 were utilized. The non-parametric estimate of the trend magnitude of the slope, β of linear trend, was taken to be the Theil Sen's slope as proposed by Theil [12] and Sen [13] . Theil Sen's slope (β) is calculated as the median of all possible slopes.
Rainfall analyses
Rainfall is an important parameter for any vulnerability assessment in a changing climate and its analysis depends on the variations in its mean, maximum and minimum values. Therefore, the details of the seasonal mean, maximum and minimum rainfalls are taken into consideration for this discussion. Analyzing the mean rainfall is important for any region but the assessment of maximum and minimum rainfall in particular is necessary for many application-oriented tasks, such as the study of extremes and agriculture. Middle Eastern countries, including those in the Arabian Peninsula, are characterized by large differences in their climatic conditions and these changes may be significant within a country. From north to south in Syria are major changes in climatic conditions. In terms of rainfall the most of the southwest area of the rest of the country is dry. Any increase in temperature is accompanied by a decrease in rainfall. Linder (2006) states in the field of advanced changes in rainfall with a tendency to damp places that will become even wetter and the dry and arid, which will become even a dryer areas. A precondition of these changes may become floods caused by heavy rains and drought caused by deficiency of rain. In the following we assessed rainfall in twelve climate stations (from 74). 
Results
Current monitoring of rainfall collision in the study areas confirms the topicality of the issue of drainaging of rain water and the necessity of the policies the negative effects linked to rainfall, such as floods and lack of drinking water in Syria. The aim of addressing these negative effects is the prevention of adverse hydrological events in dealing with floods (floods in Syria, prolonged droughts), resulting in a temporary detention system design and economic usage of rainwater in the assessed area, especially in the dry seasons.
Results of rainfall analysis -annual trends and seasonal trends are presented in Table 2 .
Monthly data series for the 21 years period, from 1991-2009, were considered for trend detection. As it is obvious from Table 2 there are significant trends in rainfall data series that were proved in annual statistical analysis. The next trend analysis was devoted to trend investigation in rainfall data series for separate months during the year in gauging stations in Syria. The analysis was done for months from September to May as during June, July and August there are almost no rainfall in Syria. Regarding trend analysis of monthly rainfall data (Table 3) is proved clear decreasing trend in rainfall in May and clear increasing trend in rainfall in September. It proves increasing extremity in rainfall events in Syria.
Conclusion
Nowadays rainwater from most built-up or otherwise surface of closed areas is not receiving back in natural way into the natural water cycle. These can cause gradual, long term changes of soil structure and water regimes, leading to a reduction of the natural regeneration of local ground water and affecting the chemical and biological conditions of the terrain below. Also harmless diversion of surface runoff, especially those in extreme strong precipitation events requires considerable technical and financial expenditure for the design, construction and operation of sewerage networks and wastewater treatment plants.
The rainfall analyses in the Syria was investigated based on 74 climatic stations with daily precipitation records from 1992-2010. Nonparametric Mann Kendall test and Theil Sen analysis methods were applied for significant trend detection and magnitude of trends, respectively. Negative trends of annual rainfall were found in the analysed climatic stations, denoting a decrease in rainfall in almost all climatic stations, especially in the north (mountainous) and western (coastline) parts of the country.
